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Calculability

1. Compute O (n massles particles)
2. Analytic continuation n — A
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Coupling with SM
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Diagrams
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Experimental Bounds
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Theory Bounds
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Theory Bounds

Conformal invariance must break down in
the UV
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Application: gg — 4y
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Application: gg — 4y

J. L. Feng, A. Rajaraman and H. Tu (2008)

Bound individually:

/\g =» Tevatron (A. Delgado, M. Strassler (2009) )
Ay =» LEP (s. Kathrein, SK, M. Strassler (2010) )
Cs: = Uni’rari’ry, Conformal symme’rry (F. Caracciolo and S. Rychkov (2010) )

Only for Metine i Simon Knapen, Rutgers University
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Unitarity bound

1 <Ag<?2

1.7 < Avici =3 No bound on Cs available
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Unitarity bound

1 <Ag<?2
1.7 < Ay < 2

=3 No bound on Cs available

A. Delgado, M. Strassler
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Unitarity bound
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Bound on Ogg—4y for 14 TeV LHC
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Outlook

Discovery through Unparticle production
(Jet + MET)
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Outlook

Discovery through Unparticle production
(Jet + MET)

Bounds improve rapidly
with Iincreasing §
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CMS
j L dt =36 pb at\'s = 7 TeV

—— Obs. limit (95% CL)
Exp. limit (95% CL)

CDF+Theory limit
(Lim: 1fb'at\Vs=2TeV)

CMS collaboration, June 2011
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Conclusions

@ Bounds on unparticle interactions with
electro-weak gauge bosons range from A -

200 GeV - 50 TeV

@ Four photon production through 3-points
function can not be discovery channel

@ Our bounds will improve dramatically with
LHC data
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SM couplings
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SM couplings
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Coupling with W's
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